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(54) PREDICTIVE ENCODING SYSTEM FOR MOVING IMAGE 

(57)Abstract: 

PURPOSE: To improve picture quality by improving 
efficiency for encoding a moving image by storing local 
decoded images over several frames in the past and 
referring to the most suitable part in those images as a 
predictive value. 

CONSTITUTION: A frame memory stores decoded 
images 16 over several frames in the past. The frame 
part most suitable for prediction is searched from those 
images, a moving amount 31 is detected and defined as a 
three-dimensional motion vector 32 together with a 
frame number corresponding to time. Then, the part 
shown by the vector is extracted from the local decoded 
images 16 so as to produce a predictive image 12. In this 
case, since the local decoded images 16 over the 
several frames in the past are stored, probability is 
improved for containing the suitable one as the 
predictive image 12 in the stored images. Thus, the 
efficiency for encoding the moving image is improved, 
and the picture quality is improved as well. 
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[Embodiment] 

An embodiment of the present invention is now described with reference to the accompanying 

drawings. 

Fig. 1 shows an embodiment of a moving picture prediction coder according to the present 
invention. The moving picture prediction coder of this embodiment differs from a conventional coder 
in part of a frame memory 107 and part of an interframe predicting section 106. A brief description of 
an operating principle is given first. 

1. A prediction mode switching section 101 selects one of interframe prediction 13 in which prediction 
is performed using correlation between frames and intraframe prediction 14 in which prediction is 
performed within a frame, based on an input image 11 and a predicted image 13. When intraframe 
prediction 14 is selected, the input image 11 is sent to a DCT (orthogonal transformation) 
quantization / vector quantization (VQ) section 103. When interframe prediction 13 is selected, a 
difference between the predicted image 12 and the input image 11 is calculated at a subtractor 102, 
and then sent to the DCT quantization / vector quantization section 103. Alternatively, interframe 
prediction may be exclusively used without the switching sectioa 

2. The DCT quantization / vector quantization section 103 uses spatial correlation of images to suppress 
redundancy in image information. Then, a compressed image signal is encoded efficiently by an 
entropy encoder 104 and outputted. The compressed image signal is quantized by inverse DCT 
quantization or inverse vector quantization, and then the result is added with the predicted image 12 
at an adder 106 to generate a decoded local image 16. 

3. The decoded local image 16 is correlated with time information, and stored in a frame memory 107 
in which more than several frames of them are accumulated. 

4. An interframe prediction section 108 detects a motion vector from decoded local image 16 previously 
accumulated in die frame memory 107 and the input image 1 1, and generates the predicted image 12 
from the previous decoded local image 16. 

Fig. 2 shows a principle of conventional motion compensation prediction. According to the 
conventional method, a movement amount 21 is determined based on the decoded local image 16 stored 
in the frame memory and an input image. Then, with the movement amount 21 as a two dimensional 
vector 22, the predicted image 12 is generated by extracting a part of the decoded local image 16 
indicated by a vector. 

Fig. 3 shows a principle of motion compensation prediction according to the embodiment of 
the present invention. According to this method, the frame memory accumulates more than several 
frames of previously stored decoded local images. From among the accumulated decoded local 
images, a part of a frame most suitable for prediction is found out. A movement amount 3 1 is detected 
in the same manner as that of the conventional method, and combined with a frame number 
corresponding to time to obtain a three dimensional motion vector 32. A part of the decoded local 
image 16 indicated by a vector is extracted to generate the predicted image 12. 

It is to be noted that in the above method, the decoded local image of a frame memory is 
accumulated as is. Alternatively, however, an amount of memory capacity required for accumulation 
may also be reduced by thinning or the like. 
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It is also to be noted that the above method involves DCT quantization and vector quantization. 
Alternatively, however, it is obvious that the DCT quantization and vector quantization may also be 
replaced by another redundancy compression method such as DPCM. 

Pie. 1 

Moving picture prediction coder including a plurality of frame memories 
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Fig. 2 

Principle of conventional motion compensation prediction 
12 predicted image 
16 decoded local image 

21 movement amount 

22 two dimensional motion vector (x, y) 

Fig. 3 

Principle of motion compensation prediction of this invention 
12 predicted image 
16 decoded local image 

3 1 movement amount 

32 three dimensional motion vector (x, y, k) 
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